Background: Cervicogenic Headache (CGH) represents a major health problem, aggravating Quality of Life (QOL) and work productivity. The Suboccipital Muscles (SOM) have been identified as playing a role in cervical pain, and are therefore a target for rehabilitation.
Introduction
CERVICOGENIC Headache (CGH) is a subgroup of secondary headaches may be associated Correspondence to: Dr. Mohamed A. Emam, The Department of Basic Science, Faculty of Physical Therapy, Cairo University with increasing age [1] . It may be arising from musculoskeletal dysfunction of the cervical spine, especially the upper three cervical segments or coming about because of a serious underlying disease such as a brain tumor, aneurysm, infection, or inflammatory disease and but may present as referred pain from other regional structures ,for example, the teeth, nose, ears, or neck [2] . Headache is a common condition influencing 47% of the global population with Cervicogenic Headache (CGH) representing 15-20% of all chronic and recurrent headaches. CGH affect 2.2-2.5% of the adult population and seem to affect women four times more than men [3] . Functional impairments (diminished strength and endurance) in the cervical muscles and poorer muscle control of the deep cervical flexors have been shown in patients with cervicogenic headache [4] . The International Headache Society (IHS) described the pain as being uni lateral or bilateral, influencing the head or face but has most commonly affected the occipital region, frontal region, or retro-orbital region. Also it is characterized by unilateral headache with signs and symptoms of neck involvement, such as, pain by movement, by external pressure over the upper cervical, and/or sustained awkward head positions [5] . The Suboccipital Muscles (SOM) are a group of four muscles located posteriorly at the highest point of the cervical spine between the occiput, C1 and C2. They have been identified as playing a role in cervical pain, and are therefore a target for rehabilitation and intervention in some cervical spine disorders. Clinically they are of interest as they have been identified as undergoing changed motor activity after whiplash are said to develop myofascial trigger points and contribute to cervicogenic headache and chronic tension type headache together the muscles are named: Rectus capitis 571 572 Effect of CGH on the Myoelectrical Activities of SOM, Range of Motion posterior major, rectus capitis posterior minor, obliquus capitis superior and obliquus capitis inferior [6] . Electromyography (EMG) is an electrodiagnostic medicine technique utilized for evaluating and recording the electrical activity produced by skeletal muscles. EMG is performed using an instrument called an electromyograph to produce a record called an electromyogram. An electromyograph recognizes the electric potential generated by muscle cells when these cells are electrically or neurologically activated. The signals can be analyzed to detect medical abnormalities, activation level, or recruitment order, or to analyze the biomechanics of human or animal movement [7] .
Previous studies showed the magnitude, size of suboccipital muscles and macroscopic content of fat in the cervical muscles using conventional MRI and Ultrasonography [8] . Previous studies showed also that RCPmi hypertrophy could contribute to the pathogenesis of chronic headache by impacting the so-called 'myodural bridge', a connection between the rectus capitis posterior minor (RCPmi) and the spinal dura [9] . Therefore the purpose of this study is to asses the effect of cervicogenic headache on myoelectrical activities of suboccipital muscles, functional activities and ROM of neck at different ages.
Subjects and Methods
Subjects: Asample of thirty cervicogenic headache patients and thirty normal subjects of both gender participated in this study after approval of the Research Ethical Committee (No: P.T.REC/012/ 001847) of Faculty of Physical Therapy, Cairo University. All participants signed a written informed consent before the procedures. The patients were recruited from the out patient clinic of Kasr Al-Ainy and external clinic of Faculty of Physical Therapy, Cairo University from Feb. 2018-Oct. 2018 diagnosed, and referred from a neurologist. The diagnosis was confirmed by IHS classification of CGH and Cranio cervical flexion rotation test. Normal subjects were recruited using posters, social media and by verbal invitations. They were assigned into 4 groups according to age 2 experimental groups: Group A (18-35 years)-group B (36-55 years) and 2 control groups: Group C (18-35 years)group D (36-55 years).
The participants were included if the following criterias are present according to IHS (Headache Classification Committee of the International Head-ache, 2013): Unilateral pain starting in the neck and radiating to the frontotemporal region, pain aggravated by neck movement, restricted Cervical Range of Motion (CROM), joint tenderness in at least one of the joints of the upper cervical spine (C1 -C3) and headache frequency of at least 1 per month over the past year. Participants had to be between 18 and 55 years both male and female patients [10] .
The participants were excluded if they had previous history of injury or surgery of head and neck, musculoskeletal problems/disorders (e.g. cervical radiculopathy, myopathy, advanced osteoporosis, head/neck trauma), neurological problems /diseases (e.g. Parkinson's disease, stroke) and metabolic syndromes (e.g. diabetes, hypo/ hyperthyroidism).
Instrumentation: Evaluative procedures:
At the beginning, the demographic data of the participants was recorded (name, age, weight, height, Body Mass Index (BMI), telephone number and medical history. The following parameters was measured as follow:
1-Cranio cervical flexion-rotation test:
The Cervical Flexion-Rotation Test (CFRT), is an easily applied clinical test purportedly biased to assess dysfunction at the C1-C2 motion segment. The C1-C2 motion segment represents for 50% of the rotation in the cervical spine [11] . In this test procedure, the cervical was fully flexed, trying to isolate movement to C1-C2, which has an unique ability to rotate in flexion. Normal range of rotation motion in end range flexion has been shown to be 44º to each side. Conversely, subjects suffering from headache with C1-C2 dysfunction have an average of 17º less rotation [12] .
Technique: 1-Patient was relaxed in supine.
2-Examiner fully flexed the cervical spine with
the occiput resting against the examiners abdomen.
3-The patient's head was then rotated to the left and the right.
4-If a firm resistance was encountered, pain provoked, and range was limited before the expected end range, then the test was rated positive, with a presumptive diagnosis of limited rotation of C1 on C2 [13] Fig. (1) . 
2-Functional neck disability:
It was measured by the NDI which is a 10-item questionnaire consist of pain intensity, personal care, lifting, reading,headache, concentration, work, driving, sleeping and recreation. The subject was instructed to circle one of the six options which describes the severity of each item (0-5) that most closely suited their condition at the present time [14] .
Then the marks was counted and divided by 50 or 45 if one section was missing with total score ranging from 0 (no pain ordisability) to 50 (severe pain and disability [15] . Then was multiplied by 100 for the percentage (score/50) X 100=---% points [16] . A score of 10-28% is mild disability, 30-48% is moderate, 50-68% is sever and 72% or more is complete [17] .
3-Quantative EMG of suboccipital muscles activities (mainly rectus capitis post. muscles):
Electromyography (EMG) is an electrodiagnostic medicine technique utilized for evaluating and recording the electrical activity produced by skeletal muscles. An electromyograph recognizes the electric potential generated by muscle cells when these cells are electrically or neurologically activated. Needle electromyography is a definitive invasive technique that allows an objective evaluation of muscle activity. The use of EMG has played a major role in the understanding of muscle activity during CGH the signals can be analyzed to detect medical abnormalities, activation level, or recruitment order, or to analyze the biomechanics of human or animal movement [7] .
Activation pattern of the examined muscle was recorded and analyzed using EMG as follow:
A-Skin preparation [18] : After history taking and physical examination, subjects was allowed to rest for 10 minutes for acclimatization. Pending this period each subject was prepared for the experimental set as follow:
• The skin was cleaned with alcohol with a piece of cotton to reduce skin impedance at the sites of recorded muscle and of the reference electrode.
Needle electrodes positions [19] :
The electrodes sites was located on each subject's symptomatic side as following protocol: Concentric needle was inserted in the rectus capitis post. muscles. A similar procedure was Continued for needle insertion into the targeted muscle [11] .
Rectus Capitis Posterior Muscles (RCPm):
The needle was inserted, with the bevel positioned caudad, at a point 1-2cm lateral to the midline at the level of the approximation of the posterior arch of C1. The needle was directed cephalad and angled approximately 80 degrees from an imaginary line drawn parallel to the surface of the skin in the midsagital plane. The needle was inserted until bone (occiput) was reached and withdrawn slightly. Then the patient performed extension delivering maximum voluntary contraction against therapist hand.
Reference electrode: Just above the middle of the spine of the right scapula or over the forehead. 
4-Cervical Range of Motion (CROM):
The CROM measures the cervical range of motion for flexion, extension, lateral flexion and rotation using separate inclinometers. Measurements were expressed in degrees with high degree of validity [20] and reliability [21] .
Cervical AROM in flexion and extension, right/ left lateral flexion, and right/left rotation was measured for each subject Fig. (3) . All participants were instructed to sit in a straight-backed chair with feet rested flat on the floor and upper extremities positioned at the sides with shoulder relaxed.
The CROM was strapped to participant head and then they were asked to place their head in neutral position to be 0. Two Magnet bar were placed on the neck anteriorly and posteriorly by soft belt for adjustment of compass of CROM.
Every subject then performed 2 repetitions of each motion through a comfortable yet complete AROM to ensure subject familiarity.
Two sets of 6 measurements were performed. For each set, the six cervical motions were measured once, with no rest time between each cervical motion. A 30-second rest occurred between sets 1 and 2, pending which the CROM was removed from the subject and then reapplied. The order and direction (right-left)of the measurements was randomized at the start of each set by having the subject pick cards, on which were listed all possible orders of planes and directions of movement to be measured [22] .
Flexion and extension:
Specific instructions given to the subject for performance of flexion were, "tuck your chin first, then move your head forward and down as far as possible until limited by tightness or discomfort". No manual stabilization was given pending these movements, just verbal cueing. Fig. (4) .
Right and left side bending:
Specific instructions for performance of lateral flexion in each direction were,"stare straight ahead and side-bend your neck by moving your ear toward your shoulder as far as possible until limited by tightness or discomfort". To avoid thoracic and shoulder girdle movement, the subject was also instructed,"do not move your shoulders or change the amount of pressure being applied to the backrest of your chair." Fig. (5) .
Right and left rotation:
The tester was standing directly behind and above the subject, such that the top of the subject's head and the tip of the subject's nose were visible to the tester. Specific instructions for performance of rotation in each direction were, "turn your head, gazing at an imaginary horizontal line on the wall, as far as possible until limited by tightness or discomfort". Fig. (6) .
Data analysis:
The outcomes measured were suboccipital myoelctrical activities by Natus nicolet vikingquest to analyze the motor unit potentials by quantitativemeasures & neck range of motion was measured by Cervical Range of motion(CROM) device. Functional activities of the neck was measured by Neck Disability Index (NDI).
Statistical analysis was conducted using SPSS for windows, Version 25 (SPSS, Inc., Chicago, IL). Prior to final analysis, data were screened for normality assumption and presence of extreme scores. This exploration was done as a pre-requisite for parametric calculations of the analysis of difference. Descriptive analysis using histograms with the normal distribution curve and Normality test of data using Shapiro-Wilk test showed that the data of age, height, weight, BMI, MUP Amplitude (right), MUP Amplitude (left), and NDI in all groups were normally distributed and not violates the parametric assumption. Other dependent variables were not normally distributed at least in one of the study groups. Independent sample t-test was used for comparison between normally distributed variable among each age-related group while Mann-Whitney Test was used for comparison between non normally distributed variables among each age related groups. Alpha level was 0.05.
Sample size:
Sample size was calculated according to pilot study on 12 subjects, equally distributed on two groups CGH and non CGH, considering EMG amp. primary outcome, with mean ± SD (641.47±260.06) and (436.41 ± 151.02) respectively. Calculation using G*power ver. 3.1.9 free software (university of dusseld of Germany)showed that effect size between subjects was (0.96) with 80% power (1-Beta), probability 0.05 and alpha level of 0.5 give us optimal sample size of (29) for each group. 
Results

Demographic and clinical characteristics of participants:
The baseline characteristics of the participants showed that no statistically significant differences existed between the groups as regards mean age, weight, height and body mass index (p>0.05) as shown in (Table 1) .
Comparison between Motor Unit Potentials amplitude (MUAP) on 4 groups:
There was significant increase of myoelectrical activities of suboccipital muscles in the affected side (right) of patients with CGH group (A&B) than non affected side in the same patients and than right side of the muscles in normal subject group (C & D) without stastical difference between them(p-value=0.332). As shown (Table 2 ). 
Comparison between four groups in CROM measurements:
Mann Mann-Whitney tests revealed there was decrease in mean values of extension CROME between both groups (group a and group C) without stastical difference (p-value=0. 1 16) . While there was significant decrease in median values of extension CROME between both groups (group b and group D) with (p-value <0.001) as shown in (Table 3) .
Comparison between four groups in Neck Disability Index (NDI):
Also, there was Significant decrease in mean values of NDI in patients with CGH group (A & B) than normal subject group (C & D) with ( pvalue <0.001). As shown in (Table 4 ). 
Discussion
The primary objectives of the current study was to asses the effect of cervicogenic headache on myoelectrical activities of suboccipital muscles, functional activities and ROM of neck at different ages.
Cervicogenic headache is a classification of headache in which pain is referred from the cervical spine. This category of headache is typically chronic, presented as unilateral cephalgia, and is believed to be caused by musculoskeletal dysfunction of the neck [23] .
Previous researches showed the magnitude and size of suboccipital muscles and macroscopic content of fat in cervical muscles by MRI and ultra sonography but uptill now there were limited studies about the CGH and Myoelectrical activities of suboccipital muscles, ROM and functional activities of the neck.
The results of current study concluded that there was significant increase in myoelectrical activities in cervicogenic subjects than normal subjects but without statistical difference and there was statistical The results of current study concluded that negative correlation between right side bending, left side bending and age in G (A) while weak negative correlation between right side bending and age in G (B). The results of the current study can be explained by the following Group (A) & (B):
1-EMG activities (MUP):
There was increase in myoelectrical activities in cervicogenic subjects than normal subjects but without statistical difference, this increase is may be due to the central effects of the headache syndrome itself are in charge of hyperactivity of the neck muscles: Especially RCPmi that may constitute a general phenomenon in specific headache types. Headache patients have generally shown higher EMG activity in the neck muscles. Increased muscle activity will lead to muscle hypertrophy [24] . This hypertrophy may be due to an association between the RCPmi and the spinal dura via the Myodural Bridge (MDB) can influence headaches by either increasing the tension on the cranial dura or interfering with the cerebrospinal fluid circulation through the subarachnoid space, muscle hypertrophy due to excessive muscle tension may be a contributing element to the chronification of symptoms [25] .
The results of the current study are inagreement with [26] who showed. That the RCPmi is activated through ventral translation of the head ongoing activity during positions that include ventral translation of the head (e.g. during computer work) could therefore result in hypertrophy of the RCPmi. Previous publications demonstrated a correlation between ventral translation of the head and chronic headaches supporting this hypothesis [27] .
The results of the current study agree with [28] who investigated the Magnetic Resonance Imaging (MRI) images of the rectus capitis posterior minor muscle (RCPmi) of 115 chronic headache patients (diagnosis not further specified) and of both genderfree participants, for changes in cross-sectional size and found that male participants in both groups showed larger RCPmi and, more to the point, that the RCPmi in the headache group was significantly larger than in the non-headache group.
The results of the current study reject with [29] who found that RCPmi hypertrophy is a protective mechanism for a sensitized nervous system, including the spinal dura mater. Central sensitization has been shown in two-thirds of the migraine population and in Tension Type Headache (TTH) and is an explanation for a range of clinical phenomena including scalp tenderness and tender points.
In conclusion, the current study provides sound evidence for suboccipital muscle alterations in patients with CGH but it cannot provide evidence for a contribution of the neck to chronic headache symptoms and there is no stastitcal difference related to small size of the sample and not chronification of the symptoms.
2-ROM:
There was decrease in ROM in headache subjects than normal subjects. The results of the current study agree with, who have reported significant decreases in active ROM in those with CGH. The reduced cervical ROM is likely to be secondary to the pericranial muscle tenderness, although pain eli-cited from other structures in the neck might alsoplay a role [30] .
The results of the current study reject with (Hall T, Robinson K. (2004) who have found no significant differences in AROM when contrasted with asymptomatic subjects [31] . These findings also suggest that subclassifying CGHs into traumatic versus atraumatic origin may be of value, since headache and neck ROM are inversely related in patients who have sustained a whiplash injury [32] .
The results of the current study reject with. (Hall Tb and Robinson K 2014) who found that active range of motion assessment in CGH patients and asymptomatic subjects to be identical.
Ogince et al., compared CGH patients with subjects having migraine with aura and asymptomatic subjects. Again no difference could be found and hence one cannot distinguish between a patient with migraine and CGH by assessing the active ROM. This could be because of the fact that adjacent segments are able to compensate for the loss of movement at a hypomobile segment.
3-NDI:
Quality of life was impaired in CGH patients implying limited activities of daily living, more reliance on medicinal substances and medical aids, not enough energy and mobility, more pain and discomfort, insufficient sleep and rest and poor work capacity [10] .
The results of the current study agree with [33] who found that the severity of this disorder leads to excess of 18 million annual office visits in the United States.
The results of the current study agree with [34] who conducted study of 37 patients with cervicogenic headache and 292 control group, it was discovered that mean scores of quality of life in the CGH group were significantly worse in all of eight SF-36 domains than those of the control group, indicating that the degree of disability in CGH is substantial.
Conclusion:
The current study provides sound evidence for suboccipital muscle alterations in patients with CGH but it cannot provide evidence for a contribution of the neck to chronic headache symptoms.
